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I n  the Aleutian region the center of low pressure lay 
nearly over or slight.ly to t.lie westward of Dutch !-iarhor, 
and on severa.1 clays during t,he first t,hircl of thc n1c-rnt.h 
wits sufficientJp nct,iva to occasion st.orni to 1iurric;ine 
winds over :in nren r ~ ~ ~ g l i l y  emtiraced bet,ween thr 45th 
and 50th pAral1eh, dnci fro:ii thc 1FOth mwirhn raist.-.t.t1ri1 
to longitutie 165' \';. Thc LOW hr!d dccrcasetl great.1.v 
in activity chiring the last half of ill arc-,!^. A sernntlnq- 
LOW occurred interniitt.ent.ly Over the Gulf of A l d i : ~ .  
and froill i t   cyclone:^ entereti the conthwnt 011 the 1.t. 
4th, i t h ,  14th, 10tmhl 31st, Z k L ,  nnd 31ith. FCTV p l c s  
were reported from this area, hoxwer, In  f;i.ct., coin- 
parativaly lit,tle stmiiiy wentlier ocrurrctl enst of t,he 
160th meridian of west. longitude. l'i'eat of it., in :iilclitinn 
to the area of violent storin alrentlp nlludctl t.0, the squnre 
roughly bounded by the 35th ant1 50t.h ~)iirt111el.4, 15Ot.11 
and 170th riiericlians of enst, longit,urIe, w i ~ q  the sc,ene of 
an equally \-inlent! st.orm from the St!i t.n t,lie 11 t.h. Tho 
following report froin the iImerii-an tank stetlsner C : p a .  
Yokohama t.n San Francisco. T. h . hlcLeod, mnstcr. 
G. Watts, nuvigatin- ollicer n.nd observer, will servo as 
an index to the rouqTiness of t,lie w-eutlier 01 t.liis perit-rcl: 

blor1erat.e westerly 
swell, overcast sky, sleet, visibi1it.y nioderst.e. Noon, piisitrim by 
D. R.. 4 Y  1G' N. ,  1Gi0 E. H E .  9, 29.32. X1t)derat.e t.o hcsry 
sea, overcast., niot1ernt.e visilility. 13 1i(ws, 8E. 11.;. 29.20. 
Weather condiDions indicating rycli.liie in viciniby. Reduced t.o 
half speed &lid hove tcm, stnrl~iinrd hcl i ,  heading ESE. 1-1 I I C ! I I ~ X ,  
SE. 11, 39.15. 15 hours, SE. 11, '79.10. 1G h w r s ,  PSW. 11 ,  
29.00. h~Olil l~~iliu~iS sea., very Iwavy rain nit.h severe sqiislls. 
17 hoturs, 8W. 10, 29.00. i'esscl 1iz:diitg HSE. 1s Iiotirs~ Sly. F. 
29.03. 19 hours. SW. i ,  29.110. 90 hr!urs. SI%. I J ~  f V .  7 t.o 0, 
28.97. vessel hove t.u h r d i i ~ g  S. \.I!- E., kh>Wing haavi1.i- t.IJ 
inountainous sca, viirleilt rain sqidls. 21 hours, 1V;YW. S, 2 S . W  
Vessel heading 8. by E. 22 hours, W. I.JS S. 7, 29.00, Vessel 
heading so1it.h. 23 hours, W. S, 2B.W Vessel henillng sa>uth. 
Midnight. W. S, dY.91. Vessel heading svi!t.h, labouring a ~ l  
straining heavily to mountainoils confused sva. violent. squalls. 

IIove t.o hcatiing south, riding 
to mount.ainot.is sea; 1.90, engines rased ti, slnw ahead. 2 hours, 
W. 9, 28.7s. 3 hours, W. 10, X i s .  Vessel heading PW. 3.30 
hours, W. 12. Very fierce aqunlls. wit.11 henvy r3.h a i d  hail. 
Centre passed vessel's st.ern, traveling NE. by N. 3.45 hours, W. 

Mnrch S, 1925.- 8 hours, EN;. 5, 29.7.;. 

dirsreli 9.-1 hour, W. S, 2F.S;. 

by N. 11. Baromet.er rising. 4 hours, WNW. 12, 29.03. Vessel 
hove to heading M W .  I J ~  W., mountainous sea, fierce squalls. 

NW. 9, 39.43. 8 hours, NW. S, '79.50. Vessel hove t.o heading 
HW. hy H'., very heavy  ea, cloudy sky, clear weather. 

The nr ious  report.a indicate innre frequent, i n d  
lie:) rirr snow sqiialls over t.hc western half of the northern 
sailing roubes than during any prex-ious month of the 
senson. 

No iiiforniatinn is nt, hand indicatix-e of storm of a 
trnpical nat.ure in the Far Kast.. 

A410ng t,he west.eni coast of Mexico and Central 
-1nierir.n conditions were quiet, no vessel reporting a 
single gale in t.hese wnters. 

hscept, over the rentrid Aleutians, pressure was 
prw t,icdlp normal a t tlie islanil stations usually con- 
.;itlered in connection with this meteorological element. 
At, Dutch IIurl3or t.he average S p. in. pressure was 29.63 
inches, or 0.11 inch less than the normal. The extremes 
were 30.42. on t,he 26th. and 2S.50, on the 20th. To the 
enstwa.rd, a t  Kocliak, the awrn e pressure was 29.76, 
or 0.01 inch ahore t.hc normal. a ere the estremes were 
30.28, on t,he l l t h ,  and 2S.80. on the 3d. At, Midway 
Islnntl t,hc 8 p. 111. nvrrage u-ns 30.09, or also plus 0.01 
inch. Thc extremes were 30.34, on the 30t.h, and 29.S2, 
on the 13t,li. A sirnilnr plus tlepart,ure of 0.01 inch oc- 
c i m d  nt. Hnnolulu. the average being 30.03, and the 
rstrcsnes, 30.17, on the 30th, and 29.i.5, on the 13th, 
t.Iicse tlntes cnincicling wit.li t.hoee of similar data a t  
Midway I&md. 

Fog \f-i>S ohwrred omr nearly all park of t.he ocean 
north of the 30th parallel, though most, frer uentJy east 

the 45th m t I  531 paridlels, enstward to the 140th merid- 
ian, fog was cnt.ered by ressels on near19 every clay 
from the 4th to the 30th. ,ilong t,he American coast less 
fng w a s  rcpnrt.ed than in Fchrunry-none from southern 
\f-iit,em, ilntl lit.t,le north of San Francisco. Between San 
Frnnciaco mil thr 30th parallel fog was noted by steamcln 
on nine c1n.y~. 

5 hours, NR. IJY m'. 11, 39.15. 6 hfJUrS, NW. 10. 29.40. 'i hours, 

of the 1iiJt.h nicrjtlian west.. Here, especin 1 ly between 

DETAlLS OF THE WEATHER IN THE UNITED STATES 

GENERAL CONDITIONS 

.ZI.FRED J. HENRY 

March, 192.5, like February. it,s imn1ediitt.e predecessnr. 
rized by nbore-normal t empcmt.urt? in all 

arts of the count,rv savn t,he est.renia southern t,ip nf 
Korida. It was the secrmcl inont,li of a~~c~~-e-nc-~rnial 
temperature in a11 pnrt,s of t . 1 ~  cnunt.ry-n rare occurrence. 
The drnught continued and was especially w-ere in the 
Gulf States and t.hc SnutJiwest.. 

A charact,eristic of hob11 February and Ma.rr.11. 1035, 
was the lack nf intensit,y in t,hr cyclones wliich gave 
character to t,hose mont.lis. 111 Miwch, !W per cent, of thc 
cyclones decreased in energy wit11 nic:wemcnts t.oir.arrl t,he 
Atlantic senhoa.rc-l nntl a rela.t.irely large pcrcent:i.ge did 
not reach t.he coast line. The usiial t1et.d s follnw. 

st.ornw affected interior district,s, one which developed 
over the Southwest. on the 1%h and moved northeastward 
to East,pcsrt,. Me., by t,he night of the 14th. and another, 
nriginnt.ing over t,he Pa.cific, but, of litde importance until 
it. !la11 sm-uno southen.stin-trd across the Rocky Mountains, 
which devef&& considnrttble int.ensity dunno the even- 
ing of the 18t.h as it passed over southern filinois and 
soiit.hern Inrliann. It: was at this t.ime that' several very 
severe t,ornacloes occurred, their t,racks paralleling that of 
tdw nmjjor ilisburbnnce. A typical Spring HIGH developed 
nnrl spread soubliwvard over t,Be Lake region between the 
30th and the 1st of April. 

F R E E- A I R S U M M A  R Y 

By V. E. JAKL 

It. will bo seen frnm Ttttles 1 and 2 thnt. free-nir con- 
rlit.ions in hl'arch corresDniided ciuit,e closelv with t,he CYCLONES AND ANTICYCLONES 

By W. P. DAY nnrinal. This applies to' the a ~ e k g e s  for nil elements, 
for while there was a general escess in teniperat.ure at  all 

The rapid fliictuat,ims in prcssurc snd t.emperiit,iire stnt.ioiis for all levels. t,he depart,ures were unimporbant., 
which characterized Fehruary cont.inue~1 in lessening being in no case more t,Iinn t.wo wliolc degrees above 
degree during March. The nuiiiher of T.OV'S clln.rt.cc1 IWS normal. The averages of rolnt,ive liumiclitv and vapor 
about tlie same as in January nn-l Fehrunr~-. hut there pressure for tho upper air also show t h t .  while the ni0nt.h 
was a falling off in t,he nunilwr of I.rIciIIs. Two iniportant \viis drier t.han usual, the dc.part.iirea were uniniporbant. 
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4:38 7.9 
5:05 1 -1.5 
6:35 -11.6 

AB regards wind resultants for t.he month, t>here was 
some deviation from the normal in t,he lower levels, but 
on the whole, so far as averages are concerned, the month 
can be considered a normal one in that respect. These 
wind resu1tant.s are shown more comprehensively by t,he 
pilot-balloon observations, which give practically the 
same results as shown in Table 2 for kite ohservat.ions, 
i. e., winds varying from sout,hwest t.o northwest for the 
different st,ations in the lower levels, but beconiin more 

above, winds from almost clue west prevailed generally 
east of the Rocky Mount,ains. 

While the averages show approsimately normal winds, 
there wa4 considerable variation from day to clay, ant1 at. 
times marked differences in bot.h velocity ancl direc%ion 
between winds aloft ancl t,hose near the ground. From 
the well-known relat.ion between mind direction ancl 
tem erature, these variations were naturally reflect.ed 

other feature of the month therefore, was t.lie varinbility 
of tern erature, not only RS rcga,rds the temperatures 
themse P ves, but in the lapse ratos with dt.it.ude. In 
addition to this variability, and mibably resulting t hcrr- 

in the records of 
unusual contrasts in temperature bet.ween adjoining 
regions. 

A few examples from the records will serve to illustrate 
this variability in upper air teniperaturo with t,ime. dis- 
tance, and altitucle. On bhe i th ,  t.he t.eniperuturo at, 
Drexel and Broken Qrri)w nt 3,500 met.ers wiw tiliii~lSt 
identical, while in the first few hundred moters abiwe the 
ground it was lSo C. warmer at  t.he sout.liern st.ation: 

' and again on the 1%h, t,he t.cnipsrnt,ure differenre he- 
tween these two st,at.ions chaiqetl in the opposite direction 
with altitude, tlie excess in temperature at Broken Arrow 
over that at Drexel increasing from 5' C. on the ground 
to loo at  4,000 meters. At Rc?-;tl Cent,er t.he tempera- 
rose rapidly at all levels from blie 3cl to the 7t,Ii. t.he 
magnitpde of the change being emphasized by the fact. 
that on the 2cl, the t,em c.rat.ure from 500 to 1,500 niet.ers 

the t.emperature a t  3,000 niet.ers \VAS t.he Iiiyhest, of 
record. On the 9th the teniporature n t  Royd Center 
above 2,000 meters was st.ill high, but. in t,hr lower lrids 
had fallen, so that tlie t.emperature was about the s:inie at  
500 and 3,500 meters. Similarly. a t  Ellendale, a changc 
is noted from low t,emperatures un the 1st-at. soine levels 
the lowest of record-to temperatures consitlcrably above 
the normal on the 5th. 

Considerin differences in t,eniperature between stations 
in a longitu 8 inal directmion, it! is found on coiiiparing 
Dresel and Royal Center. which are about 5Oil miles 
apart on an almost east-west line, that on the 2d it was 
considerabl colder at. Royal Center, especially in t-he 

at Royal Center than a t  Drexel; wlde on the 10th the 
temperature a t  Dresel was lower than at  Royal C!enter 
by an amount varying from l S o  O:I thc ground to S" at  
2,500 meters. 

Means for the aerological stations show thnt the 
largest latitudinal contrasts in teniperature nt a.11 levels 
occur in midwinter. It is, however, possible that in 
spring there are occasional inequalities in temperature. 
both latitudinally and longitudinally, and estending to a 

eat depth, that approach those of winter in magnitude. 
f a r  as such contrasts in temperature are conducive to 

instability, those of spring are undoubtedly of more 

westerly with altitude. A t  4.000 niet,ers alt,it.uc f: e and 

in t P ie records of temperature for individual dags. An- 

from, there WRY frequent evicence ! 

was the lowest of recorc Y for the month, while nil t.11.c. 7th 

higher leve T s, where, a t  3.000 meters. it  was 13' C!. colder 

importance, owing to the greater moisture content of the 
air in spring than in winter. These means furtherniore 
seem to show that in the higher levels there is in the spring 
months a temporary reduction in the rate of rise in 
temperabwe from midwinter to midsummer, from which 
i t  niay inferred t,hat a t  tshis time of em occasional strong 

any reason the temperature in t,he lower levels rises 
rapidly. These facts are of significance, in view of the 
fact that tornadoes are to a large extent peculiar to the 
spring months. 

Free-air observations pert.uinino directly to the torna- 
does of the lSt,h, will be discussea in the April REVIEW. 
The following est,rnct, from the rcport! of t.he official in 
charge at  Royal C!ent,er is of int,erost in connection with 
a severe thunderstorm t1in.t occurred at  that station on the 
loth, and which appeared to hare Smie of the character- 
ist.ics of a tornado: 

During t.he Bcl flight n thunder stpall of alniost tornadic severity 
sriddenly struck the station, causing considerable damage in this 
vicinity from hroken windows. chimneys blown down, and out- 
buildings destroyed. In solile cases there were evidences of a 
g.Vrat1Jl.y inoticx, as inovatile ol-ijecDs were found in places relative 
to their forrner pcisit.ims. that iiidicat.erl t.hat their movement was 
hacli\vard instead of with the dirert.ion of progression of the dis- 
turtmwe. In some iiistaiires the windows were forced outwards, 
indicating that there nlrist. have been less pressure outside of the 
building than on the inside. This happened in the case of my own 
residenre. Lightning st.riick the kite line at about 2:50 p. m., 
destroying 3,000 meters of wire and liberating 3 kites. The kites 
were recovered the nest day aborit. I5 miles northeast of the station. 

This st.orni occurred along a typical wind-shift line in 
tlie southern port,ion of a LOW in which also, a strong 
tempern t.ure grnclien t. est,encled from Saskat,chewan south- 
eastward to t,he Ohio Valley. The records show that 
t,he surface wind at. R o p l  Cont.er shifted abruptly from 
southwest to nort,hwest. a t  3 p. ni., conbinuing from the 
latter directinn till t,he following dnv. The change in 
direction mas rtrconipnnied by a rapid fall in t.emperature. 
Aloft, however, it is apparent frnm t.he records and the 
above account, that tho wind remained about southwest 
to a t  least ais low an altitude as 1.400 meters unt,il past 
the t.inie when the kibes broke away tit, m., the 
velocity being from 40 to 50 miles per h0u~.:~~01%, surface 
northvesterly wind blew at  the rate of 13 to 16 miles 

recorded, wit.h an extreme velocity of i o  niiles per hour. 
A condition somewhat relat,ed to the foregoin is that 

shown by the observat.ion at! Due West on t B e 31st, 
which was made at  B time when a secondary depression, 
apparent on t,he p. ni. map of that date (in t,he Atlantic 
coast,, wits presumn1)ly fcirniivg in the vicinity of Due 
West,. The ohscrmtion was begun soon after the surface 
wind changed abrup t,ly froni west-sout,hwest t,o north- 
nort,henst. The teniperature above 3,000 -mebers was 
t.he lowest of record for hlnrch, while the temperature 
a t  and near the ground rose during t,he day until a dry 
ncliahatic lapse rate est,enclecl t,o 3,900 met,ers. This IS 
shown in the following table: 

lapse rates in temperature are l ikey T to occur, when for 

ts a t  tlie height of t,he storm from 2:12 t.0 
n velocity of 54 miles per hour was 

Altitude M. Time, pers- 
s. L., mEters 1 P. M. I :i I I 

1-1- 
c. 

-1-1- 
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To the north cloudy weather and lower temperatures 
prevailed. A possible esplanation of the formation of 
the secondary is therefore that a line of discont,inuit.y in 
temperature formed between the cool cloudy weather to 
the north and the warm clear weather to the south, and 
that the high lapse rate in the region of Due West, by 
its instability, facilitated bhe intrusion of colder air in 
the lower levels from the north and northeast. 

TABLE 1.-Free-air temperatures, relative humidities, and vapor 
pressures during March, 1.996-Continued 

RELATIVE HUMIDITY (%) 
I I 

Altitude 
M. 8. L 

m. 
De- 
ture 
from 
7-yr. 
mean 

w- 
TABLE 1 .-Free-air temperatures, relative hicmidities, and vapor 

pressures during March, 19% 

TE-MPERITURE (OL?.) 
-4. 
-61 

-14 
-15 

-6 
-7' 

-8: 

-111 

-91 
-9! 

-2, 

5 i J  -4 
53 -6 
46 -10 
44 -11 
36 -1s 
6 -45 
6 -45 

VAPOR PRESSURE (mb.1 
---1--1--1-1-- 

12.1 +zi 3.3 +o.i 11.6~ 

10.3 +2.i 3.0 +0.3 10.21 
12.1 l i l t '  +2.1 ._.___ .-_--- 11.4! 

~~ 

, I  

5.191-0. OB _ _ _ . _ I  _ - _ _ _ _  

3.25 f O .  03 
2.i9+O.O; 
2.3S-l-O.OC 1. Y3 

-0.03 
1.71 +o.m 
1.50 +O. 11 
1.34 +o. ou _ _ _ _ _ _ _ _ _ _ -  

7 23l-1.52 ti 3ii1i. s i  
5.52 1.78 
4. i2i-1. WI 
4.02 - 1.92 
3. Oec -1.51 
2.29 -1. 13 
1. w -0. '9.5 
0.01 -0. R3 

-0.54 
0.14 -0.29 
0.89 I- 0. 16 
0. y 

+O. 9 11.4 +?.ti 0.2 +l. 1 +o. 6 (1.5 +a 2 -0. I +l. 1; -1.2: -5.9: 
-2.O/--b. 5! 
-2.Ii 11.5 
-L 5 -14.41 
-2.8 - ! R  61 
-2.6'-17.8 
-2.6'-20. YI I 

TABLE a.-Free-air resiiltani u : i n d s  ( 9 n .  p .  8.) during March, 1926 

I Broken Arrow, Okla. Drerel, Nebr. Due West, S. C. \ (2% meters) (396 meters) (21i metels) 
Ellendale. N. D a t .  

(444 meters) 
Grwsbeck. Ter. 

(141 meters) 

Mean 7-year m e m  

Dir. IVel. Dir. IVeI 

__- 

---- 

Royal Center Ind. (a met&) 

Mean 7-yesrmeen 
Altitude 
M. 8. L. 

m. 

3 P E .  1.4s. 
%?'E. 2.11s. 
5'E. 3.11s. 

1 P W .  3. 51s. 
31OW. 3.5'8. 
3S0W. 3.6!S. 
470w 4 3 , s  
~ P W :  i s ' s '  
51Q\V. 7. 5's: 
53ow. 11.9:s. 
WW. 15.3'8. 
4 ~ 0 ~ v . ~ i ~ . o , s .  

-__.--- I - - -_ I _ -_ - - - -__  I _ - _ _  I-- 

T H E  WEATHER ELEMENTS 

By P. C. DAI-, I n  Charge of Division 

PRESSURE AND WINDS 

Considering the month as a whole, and for the entire 
count.ry, March, 1926, did not maintain its reputation 
as a month of marked variability in weather conditions, 
th0uc.h locally it est-ablished records that will douhtJess 
stan8 as landmarks for future reference. Chief nmong 
these is the reat tornado that occurred in the early 
afternoon of t % e 18th. estending from a point in south- 
eastern Missouri east-northeastward for a distance of 
over 200 miles across southern Illinois, and into southern 
Indiana. The loss of life and damage to propertq from 
this tornado were the greatest eyer es erienced in the 
United States from a single storm o P this character. 

In addition to the main storm track there were several 
minor tornadoes in adjacent areas. The total loss of 
life from these storms was about SOO, while property 
dnmage amounted to about $15,000,000. A full account 
of these st.orms will appear in the April number of the 
REVIEW. 

Other important local features of the month were 
the unusual cold for March over the southeastern dis- 
tricts on the 2d and 3d, the intense heat over portions 
of the same districts a t  the beginning of the second 
decade, the wide-s read lack of the precipitation usually 
espected in Marc E , and the continued severe drought 
over the southwest. 

The cyclones and anticyclones moving across the coun- 
try were not unusual as to extent, the cyclones .pq 
as a rule only light to moderate precipitation, whi e the 
anticyclones were not attended by severe cold save that 


